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R~LATIONSHIP BETWEEN SOIL pH AND YIELD OF BURLEY TOBACCO
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March, 1977
Historically, use of soil with a pH of 5.6 to 5.8 has been recommended for
producing best quality burley tobacco. This recommendation for a relatively
low pH resulted from the reported increases in the incidence. of certain diseases,
notably black root rot (Thielaviopsis basicola) and black shank (Phytophthora
parasitica), in soils with pH greater than 5.8. Additionally,. some researchers
have reported undesirable chemical properties of cured leaf grown on soils that
had been limed. However, workers at the Kentucky Agricultural Experiment
Station generally have reported favorable effects from use of lime on both
yield and quality of tobacco grown in soil that initially was acid. These apparent
conflicting views may be attributed to differences·in soil Ptoperties, lack
of disease resistant varieties, incidence of disease organisms, and other condi-
tions associated with the production of different tobacco types. The low rates
of commercial fertilizer, especially nitrogen, applied to tobacco prior to about
1950 may have resulted in the successful production of burley in soils of low
pH due to the relatively low acid-forming potential of such rates .
•
Recent studies by University of Kentucky Agronomists sug~est both ~he
desirability and necessity of maintaining soil pH in the range of 5.6 to 6.0
throughout the growing season, largely· to control manganese itoxicity and/or
prevent deficiencies of molybdenum. Be~ause of the high rates of fertilizer
commonly used on tobacco, soil pH during .most of the growing season is 0.5 to
1.0 pH unit lower than it was before fertilization. Therefore, initial soil
pH .may need to be near 6.4 to compensate for the pH drop after fertilization
in order' to .provide for the most f>ivorable u\1trition of tobacco.' The presence
of some resistance to black root rot in all varieties and td black shank in
some varieties makes it possible to recommend an initial pH 'of 6.4 for tobacco.
Research results est>iblishing the need for liming acid soils .to a desirable pH
are.shown in the following figures. .
Figure 1 shows thechange'1 in soil pH that occurred during the growing
season for burley tobacco growing on a previously limed, Maury soil with initi>il
pH of 6.2. The plots had either received no nitrogen fertilizer (top curve) or
nitrogen fertilizer >is >immonium nitrate at the rate of 240 lbs N per acre.
Phosphorus and potassium fertilizers were applied on May 1 to all plots at
rates of 150 and 250 Ibs per acre of P205 and K20, respectively. All fertilizer
was broadcast and disked into the soil prior to transplanting. By June 7 soil
pH had decreased about 0.4 pH units in plots receiving no nitrogen fertilizer
and an additional 0.4 units in plots receiving nitrogen.fertilizer. Decreased
pH (to 5.8) in plots not receiving nitrogen fertilizer primarily resulted from
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3(a) a salt effect from adding soluble phosphorus and potassium fertilizers
(acidity moving from clay surfaces to the soil solution because of replacement
from the clay by cations in fertilizer), and (b) nitrification of ammonium
(NH4) released from soil organic matter. Decreased pH (to 5.4) in .plots receiving
nitrogen fertilizer primarily resulted from (a) nitrification of ammonium added
in nitrogen fertilizer, (b) a salt effect from adding soluble N-P-K fertilizers,
and (c) nitrification of ammonium from organic matter. Such decreases in soil
pH may lower the availability of phosphorus, molybdenum, calciu~, and magnesium to
tobacco and increase the likelihood of manganese toxicity. In this case the
detrimental effects of acidity were small since the range of pH (6.2 - 5.4) was
only slightly below that considered optimum. If the initial pH had been lower,
the detrimental effects could have been great.
Figure 2 shows the relationship of soil pH and growth (dry weight per plant)
of tobacco near midseason. The Maury soil used in this study had an initial
pH of 6.2 and was treated with differing nitrogen fertilizer sources and rates
to establish varying soil pH levels. The data show that early growth increased
as soil pH increased over the range tested. Dry weight per plant at soil pH of
5.0 was only about 70% of that at soil pH of 5.6. If.nitrogen rates had been
constant, the effects of pH may have been even greater than is shown in Figure 2.
Figure 3 shows the relationship between soil pH near midseason and cured
leaf yields of burley tobacco. The data were obtained from an experiment conducted
over a 2-year period on Maury silt loam soil with initial pH of 5.4. Plots
were limed prior to tqe first crop at rates of 0, 5.0, or 7.5 tons agricultural
limestone per acre, then fertilized uniformly with nitrogen, phosphorus, and
potassium fertilizers. Soil samples were taken near midseason each year,
the pH determined, and the values related to cured leaf yields. The data
points at the lower, left part of Figure 3 are for unlimed plo~s receiving
urea nitrogen and yielding about 2300 lbs leaf per acre. The points near the
center of the graph are for. unlimed plots receiving sodium nitrate as a sour.ce
of nitrogen and yielding about 2600. All other points are for plots that re-
ceived lime and either urea or sodium nitrate. The data reveal that (a) plots
fertilized with urea yielded .less than sodi6m nitrate in unlimed plots but in
limed plots yie1ds f."E_~he_J:.".9. sO~I.E.ees.. ofN~ equal, an( (b) cured leaf
yields increased as soil pH at midseason increased, particularly as pH increased
from 5.0 to 5.6. However, excessive liming should be avoided. When soils
become neutral, or basic (pH 7.0 and higher), phosphorus may revert to less
soluble forms and some minor elements will be less available for plant growth.
Additionally the plant diseases mentioned above appear to be more prevalent on
soils with high pH.
/l,{~
K. L. Wells
Extension Specialist in Agronomy
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